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Tab.1 End bending moment of column C3 through iteration
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3 2 734.72 —87.93 103. 54 145. 48 150. 37 3. 858 2.036 0 0
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Geometrical non-linear analysis

of space frame structures based on effective stiffness

GONG Jin-xin®, WANG Ying

( School of Civil Engineering, Faculty of Infrastructure Engineering, Dalian University of Technology ,
Dalian 116024, China )

Abstract: A geometrical non-linear finite element analysis method is proposed based on the effective
stiffness of the elements of the space reinforced concrete frame structure by modifying the local
stiffness matrix of existing elastic finite element of 3D linkage with the bending moment-rotation
relationship of element including axial forces, and a simplified approach for quantifying the initial axial
force of the column is suggested. Comparison of the results obtained by the proposed method, Chinese
code GB 50010-2010 and American code ACI 318-11 is carried out. The analytical results indicate that,
generally, only twice iterations are needed for the proposed method to achieve the accuracy of
engineering requirement, and unnecessary for iteration if the initial axial force estimated by the
suggested simplified method is used. For regular frame structures, the outcomes of the proposed
method are close to those of Chinese code and American code. For irregular frame structures, the

outcomes of the proposed method are greater than those of the two codes.

Key words: space frame structures; geometrical nonlinearity; effective stiffness; second-order effect



